This paper focus on a server delayed vacation of M/M (a, b) / 1queueing system switch over state. In this model it is assumed that the arrival pattern is Poisson fashion with parameter λ and service is done in batches which is exponentially distributed with parameter µ according to the general bulk service rule introduced by Neuts (11).The batches are served according to FCFS discipline. The length of the vacations can be controlled by means of the number of customers 'kb' arriving to the system during vacation, and the level 'k' may be chosen according to the arrival rate, the service rate, the cost per unit of waiting time and the cost of the server being transferred from vacation to work. Secondly a server allowed for a delay time before a vacation begins. During the delay time, the server is situated in warm standby state and the service starts immediately if the batches of 'a' customers are present. If server finds (a-1) customers, then server will stay idle in the system called delay time before he goes for vacation. If the server finds (a-2) customers in the system the server switch over the system. So in this system, sever can take only one vacation between two successive service times.
Introduction
In many practical situations the queueing models are used to provide basic framework for efficient design and analysis including various technical systems also predictions the behavior of systems such as waiting times of customers, various vacations for servers and so forth. Queueing systems with vacations have also found wide applicability in computer and communication network and several other engineering systems. Such queueing situations may arise in many real time systems such as telecommunication, data/voice transmission, manufacturing system, etc. In computer communication systems, messages which are to be transmitted could consist of a random number of packets. Vacation models are explained by their scheduling disciplines, according to which when a service stops, a vacation starts. These predictions help us to anticipate situations of the system and to take appropriate measures to shorten the queue. In most of the queueing models, service begins immediately when the customers arrives. But some of the physical systems in which idle servers will leave the system for some other uninterrupted task referred as vacation. Most of the general bulk service Queueing models with server vacation have been analyzed by many authors.
In the last few years, increasing interest in studying queueing systems with various rules of vacation has led to many extensions of previously existing results. For example, a batch arrival model with a finite capacity for the buffer size can be used to model some telecommunications systems using a time division multiple access (TDMA) scheme. Researchers' have also done some performance analysis on systems where, probability distributions of the variables are more general and closer to reality. In many waiting line systems, the role of server is played by mechanical/ electronic device, such as computer, pallets, ATM, Traffic light, etc., which is subject to accidental waiting of customers, it may solved by the servers vacation due to batch criteria. Ke (8) studied the control policy of the N-Policy M/G/1 queue with server vacations, startup and breakdowns, where arrival forms a Poisson and service times are generally distributed.
In the literature described above, customer inter-arrival times and customer service times are required to follow certain probability distributions with fixed parameters.
The present investigation in this paper, an attempt has been made to analyzethe delayed vacation with server switch over state. The study of this queueing model is organized as follows. The model is described in Section 2. Queueing model is formulated mathematically along with notations in Section 3. Steady state behavior of the system and equation are outlined in Section 4.The steady state solutions have been obtained in Section 5. The performance measures and mean queue length are derived in Section 6.The numerical results and graphical illustrations are discussed to facilitate the sensitivity analysis in Section 7 .Concluding remarks and notable features of investigation done are highlighted in Section 8.
Model Description
The queueing system consists of a single server and infinite waiting space for the customers. The server has a finite capacity 'b' and a quorum of size 'a'. The customers arrive in single by a Poisson process.In this queueing model there is one server in the system and we make the following assumptions with intensity. (ii) Service times are assumed to be exponentially distributed with mean 1 ⁄ , the traffic intensity is ⁄ < 1.
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(iii) On completing the service if server finds less than 'a' number of customers (i.e. a-1 customers) in the queue, he waits in the system for a period of time called the delay time before he goes for a vacation. The delay can be interrupted if the queue size becomes 'a', in which case the server resumes service. If the server finds (a-2) customers in the system switch over the system. Thus the length of the delay time is min(X, Y), where X is exponentially distributed with mean1⁄ and Y is a random variable which is also exponentially distributed with mean1 1 ⁄ .
(iv) If the delay time is completed before the queue size becomes 'a', the server begins a vacation whose length is exponentially distributed with mean1 2 ⁄ . After completing the vacation, the server resumes service only if 'kb' (k ≥ 1) or more customers are in the system otherwise he takes another vacation. The aforementioned random variables are independent of each other.
Mathematical Formulation
The queueing system can be formulated as a continuous time parameter Markov chain with states' S(t) = 0,S(t) = 1,S(t) = 2 and S(t) = 3 denotes the events that the server is on vacation, in delay period, in busy at epoch t and switch over state respectively. Let P0n(t) = P(N(t) = n, S(t) = 0) ( n = 0,1,2,3,…) P1n(t) = P(N(t) = n, S(t) = 1) ( n = 0,1,2,3,…a-1) P2n(t) = P(N(t) = n, S(t) = 2) ( n = 0,1,2,3,…) P3n(t) = P(N(t) = n, S(t) = 3) ( n = 0,1,2,3,…a-2)
Where N (t) denotes the number of customers in the system at time t. when the delay time is exponentially distributed, {N (t), S (t), t ≥ 0} is a standard continuous time Markov chain. From the theory of Markov chain, it follows that {N (t), S (t), t ≥ 0} has a unique equilibrium distribution which satisfies the following of equations.
The limiting probabilities corresponding to different states are P0n = lim 
Steady State Equations
The steady state equations are given by 00 = 1 10 (1) 
Computation of Steady State Solutions
From equation (3),
Using the result in (5) and solving recursively,
From equation (12) , and 3 = + By proceeding similarly, we can get the value of 2 for((0 ≤ ( − 1) − 1)). Then the value of 1 and 0 for(0 ≤ ≤ − 1) can be obtained from equations (2) and (7). Considering the case k = 2 for simplicity, we get the steady state queue size probabilities as ,and 3 = + solving the equation (7) using difference equation technique, can be obtained as
Here ( ) = ( + 1 ) − and 4 = + 1
Taking the summation over k = 1, 2, 3…n in equation (2) and adding equation (1) 
From equation (6) we get the value of the constant 3 as
Similarly using (9) and (25) the constant 2 can be obtained as 
Thus we have obtained all the steady state probabilities in terms of 0 −1 .Using the normalizing condition,
To obtain the value of 0 −1 by substituting for 0 −1 , 1 and 2 from (18) (24), (28), (29) and (30) 
Some Performance Measures
Performance measures are important features of queueing systems as they reflect the efficiency of the queueing system under consideration. The steady-state probabilities at service completion, vacation termination, departure, and arbitrary epochs are known, various performance measures of the queue can be easily obtained such as the average number of customers in the queue at any arbitrary epoch (Lq), probability of the servers busy period ( ), Probability when the server is idle ( 1 ), Probability of the server in warm standby position ( ) are derived.
Mean Queue Length
The results of our model are listed below. Let be the expected number of customers in the queue then
Substituting for 0 , 2 (0 < n <∞) and 1 (0 ≤ n ≤ a − 2) , 3 −1 using equations (23), (22), (21) 
Probability that the server is busy ( ) =
(
Numerical Calculations
Numerical values of the expected queue length, the probability that the server is busy, on vacation and in warm standby position are calculation for various values of the parameters and that for ρ = λ μ ⁄ > 0.5, the mean queue length increases rapidly.
Single server queueing model
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Conclusion
In this present study, a M/M(a,b)/1 vacation queueing models with servers delayed vacation and the state of switch over are considered. In general, analytical solution of bulk service queueing models are extremely complicated. An attempt has been made to study the analytical solution of single server queueing model in which server is allowed for vacation at a time to avoid the inconvenience to the customers. This model is applicable to a variety of real world stochastic service system. The explicit expressions for expected queue length may be helpful in setting traffic management strategies based on performance indices. 
